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1 Lenu v 3a1a4n U3y4eHUs: JUCHUILIMHBI (MOAYJIS).

1.1 Ilemb OCBOCHUS TUCIUTLIMHEL

LlenstMi OCBOEHHUsSI JUCIUIUIMHBI «YPaBHEHUS B YAaCTHBIX IMPOM3BOJHBIX)» SIBIISIOTCS:
MOJTOTOBKA B OOJIACTH YPAaBHCHHA B YACTHBIX IMPOW3BOJIHBIX, HAXOMSIIUX MPUMEHEHHE B
3aJjayax ~ MaTeMaTHYecKod  (u3uke, MexaHWKe, Ouojoruu, d3kojorud. OBJajJcHHE
AHAIUTUYCCKUMU W BBIUMCIUTEIBHBIMH METOJAMH PEIICHUs HadalbHO KpaeBBIX 3a/aa4
MaTeMaTHYECKON (PU3HKH.

1.2 3agaun IUCLUIIIAHEL.

OBnazieHre OCHOBHBIMH MOHATHAMH, UICIMHU U METOJIaMH TEOPUHU YPABHEHUH B YaCTHBIX
IPOM3BOJIHBIX; pealu3alys aJrOpuTMOB METO/a 0a3UCHBIX MOTEHIMATIOB PEILIEHUS OCHOBHBIX
HayaJlbHO KPAaeBBIX 3a/lad C KMCIIOJIb30BAaHHEM CHUCTEMBbl KoMIbioTepHoi anredpsl (MathCAD),
BU3YyaJIU3aL|s [10JIyYCHHBIX PE3YJIbTATOB.

IIpu ocBOEHMHU NUCHMITIIMHBI BhIpabaThIBaeTCs oOlLieMaTeMaTuyeckas KyJbTypa: yMEHUe
JIOTMYECKU MBICIUTb, MPOBOIUTH [OKA3aTeIbCTBA OCHOBHBIX YTBEP)KIACHUH, YCTaHABJIMBATh
JIOTHYECKUE CBSI3M MEXKIY TOHATHSAMH, TPUMEHSATh IIOJydYCHHbIE 3HAHHS IS aHaJnu3a
i QepeHaIbHbIX ypaBHEHUH B YACTHBIX HPOM3BOAHBIX W J(P(PEKTHBHO WX pemaTh.
[Tonygaemble 3HAHUS JI€KAT B OCHOBE MaTEMaTHUECKOT0 00pa30BaHMs U ONMHUPAIOTCS HA 3HAHUS
JUCHMIUIMH: ~ MaTeMaTW4eCKWid  aHanu3, anredpa, auddepeHuuanpHble  ypaBHEHHS,
(GYHKIMOHATIBHBIN aHATN3, TEOpPHs (YHKIMHA KOMIUIEKCHOTO NEPEMEHHOTO, BBIYHCIUTEIHHBIE
METO/BbI.

1.3 MecTo nucuuminHbl (MOyJIs) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMBbI.

JucuumimHa «YpaBHEHHS B YaCTHBIX MPOM3BOJHBIX» OTHOCUTCS K BApUAL[MOHHOM 4acTH
broka 1 "{uctumnmunel (Moaynu)" y4eOHOTO IJIaHa.

3HaHMUS U YMEHHUsI, TPUOOPETEHHbIE CTYJEHTAMHU B pe3yJIbTaTe W3Y4YEHMs AUCLMILIIUHBI,
OyIyT HMCHOJB30BAaThCA NPU H3YYEHHH OOUIMX W CHEIHUAIbHBIX KypCOB, NPHU BBINOJIHEHUU
KYpPCOBBIX pa0OT, CBSI3aHHBIX C MPUMEHEHUEM KOMIIBIOTEPHBIX MTAKETOB MPUKJIIAJHBIX IPOTrPAMM.

1.4 TlepeueHb IUTAHUPYEMBIX pE3YyJIbTATOB OOyUEHHUS IO AUCHUIUIMHE (MOIYIIO),
COOTHECCHHBIX C INTAHUPYCMBIMHU PE3YyJIbTaTaMU OCBOCHU A O6p330B&TCJ'IBHOfI ImporpaMMal.

N3ydyenne panHOW y4yeOHOW [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuxcsi KOMIETEeHIIUN

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIIUTUIAHBI
. 1; KOMIIET | KOMITETEHINH (WiIH e o0ydaromuecs: JOIKHbI
| eHOUH YaCcTH) 3HATh yMeTh BJIaJ€eTh

1. OIIK-1 TOTOBHOCTBIO HCIIONIB30BATh UH(POPMALIHOHHO- peuiats CIIOCOOHOCTHIO
(byHnaMeHTabHbIC 3HAHUS B | KOMMYHUKAIL[MOHHBIC | CTaHJapTHbIC 3aJa4il | peuiaTh
001acTH MaTeMaTHIECKOro TEXHOJIOTHH U npo(heCcCHOHANBHOM | CTaHIapTHBIC 331341
aHann3a, KOMIUICKCHOTO U OCHOBHBIE JeATeIBHOCTH Ha npodecCHOHANBHOM
(YHKIHMOHATIBHOTO aHaJN3a, TpeboBaHus OCHOBE JeATeIbHOCTH
anreoper, auddepenipanpHoi | HHGOPMATHOHHON HH()OPMAIIMOHHOW U
TE€OMETPHHU H TOTIOJIOTHH, 0e30MmacHOCTH oubmorpadraeckoit
nmddepeHIaTbHBIX KYIIBTYpPBI

YpaBHEHUH, TUCKPETHOMN
MaTeMaTHKU H
MaTeMaTU4YeCKOM JIOTUKH,
TEOPUHU BEPOSITHOCTEM,
MaTeMaTU4eCKOH CTaTUCTUKU
U CIIy4alHBIX ITPOLIECCOB,
YHCICHHBIX METOJIOB,
TEOPETUYECKON MEXAHUKU B
Oyayieit mpodeccnoHaTBHOM
JESTENbHOCTH




Ne WNHupekc Coneprkanue B pesynbrare nzyueHust yaeOHON AUCHUTIIHHBI
I 1; KOMIIET | KOMIIETEHIMH (WK €€ 00yYaromuecs T0JKHbBI
" | eHUUH YaCcTH) 3HATh YMeTh BJIaJeTh
2 OI1IK-3 CIIOCOGHOCTBIO K METO/IbI HCIIOJIB30BaTh HaBBIKAMH
OTIpEIENEHAI0 O0IMX HOPM M | MATEMATHIECKOTO U | METOJIBI MAaTeMaTHIECKOTO 1
3aKOHOMEPHOCTEHN OTIENBHOM | aIroOpUTMHYECKOTO MAaTEeMATHIECKOTO | aJrOPUTMUYECKOTO
IPEAMETHOM 06IacTy MOJEITHPOBAHHS QITOPUTMHUIECKOTO MOJICTTUPOBAHHS [IPH
MOJEIHPOBAHHS [IPH | PEIICHHUH
pereHnn TEOPETHIECKHUX U
TEOPETHIECKHUX U MPUKIAIHBIX 33124
MPUKIAIHBIX 3184
3 [IK-2 CIOCOGHOCTBIO HCIIOIB30BaTh | MH(OPMALIMOHHO- pemiars CIIOCOBHOCTBIO
METO/Ibl MATEMATHYECKOTO U | KOMMYHHKAIMOHHBIE | CTaHIApTHbIC 3aa4i | pelaTh
AITOPHUTMHYIECKOTO TEXHOJIOTHH H npodecCHOHANBHON | CTaHTapTHBIE 3a1a4u
MOJEIHPOBAHHS [IPH aHAIM3e | OCHOBHBIC IeSITETPHOCTH Ha podecCHOHATBHON
yIpaBICHYECKUX 3a/1a4 B TpeGoBaHusI OCHOBE IESITETBHOCTH
HAYYHO-TEXHHYECKOI1 chepe, | MHPOPMALUOHHOM MHPOPMATOHHOH U
B DKOHOMHUKE, OU3HECE U 0e30MacHOCTH oubmorpaduueckoit
YMaHUTapHBIX 00JACTAX KYJBTYpPBI
3HaHUH

2. CTpyKTypa u coiep KaHHe TUCIUILINHBI.

2.1 Pacnpenenenue Tpya0EMKOCTH IUCHUIUIMHEI 110 BUIaM padoT.

O6m1ast Tpy10EMKOCTh TUCHUIIIMHBI COCTABIISIET 7 3a4€THbIC €AMHUIIBI (252 yaca, U3 HUX
— 142,5 yaca aynuTOpHOIN HarpysKku: JIGKIMOHHBIX 68 4dacoB, mpakTuueckux 68 uaca; 109,5
4yacoB caMmocToATenbHOW pabotrel; 6 wacoB KCP), ux pacnpeneneHue mno Bujam padoT
MPEJICTABICHO B TaOJIHIIe

Bun yue6Ho# paboTbl Bcero CemecTpbl
4acoB (gackr)
6-i1 7-i
KonTakTHas pa6ora, B TOM YHCJI€:
AyauTOpHBIE 3aHATHS (BCEro) 136 64 72
3aHATHUS JIEKIUOHHOTO THIIA 68 32 36
3aHATUS CEMUHApPCKOro TUMNa (CEMHUHApbI, MPAKTUYECKHE
3aHSITHS)
JlaGopaTopHble 3aHATHUS 68 32 36

HNuasi koHTaKkTHas1 padora:
KonTtpons camocrositensHoit paboTs! (KCP) 6 4 2

ITpomesxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTesibHasi padoTa, B TOM YHcJIe:
ITpopaboTka yuaeOHOT0 (TEOPETUYECKOr0) MaTepuaa 64,8 39,8 25
IToaroroBka K TEKylemMy KOHTPOJIIO 447 447
OOmas Tpy10eMKoCTh yac. 252 108 144
B TOM 4YHCJie KOHTaKTHAasi 1425 68.2 743
pabora
3a4. e/l 7 3 4

2.2 CTpyKTypa QM CHUIINHBI:

Pacnpenenenue Bu10B y4eOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBIL.

Paznenbl nucuuIuivHbl, H3ydyaeMmble B 6 U 7 ceMecTpe
Haumenosanue pa3aciion |

| No | KomnyecTBo yacos




AynuropHas Breayut
Bcero yPaGOTI:‘ 55)6};?;
J | 113 JIP | CPC
1 2 3 4 5 6 7
6-if cemecTp
1 |®yHKIMOHAJIBHBIE IPOCTPAHCTBA 32| 9 9 14
2 |CrnexTpaibHbIC 3a/1a91 18 6 6 6
3 |YpaBuenue nuddyzun 24 | 8 8 8
4 "apmoHnueckue GyHKIUN 30 | 9 9 12
Hmoeco no oucyuniume: 32 32 40
/-1l cemecTp
1 |Teopus noreHnuana 37 | 14 14 9
2 |O60o6meHHoe penieHne 23 | 8 8 6
3 |Knaccuduxarus ypaBHEHHI BTOPOTO MOpsIKa 16 | 6 6 4
4 |YpaBHeHUIl rUnepOOINIECKOTO THTIA 24 | 8 8 6
Hmoeo no oucyuniune: 36 36 25

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3ieioB JMCHUILIAHDBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

dopma
No | HammeHnoBaHue pasaena Coneprxanue pazaena TEKYIIEro
KOHTPOJIS
1 2 3 4
6-ii cemecTp
@OyHKIMOHATBHBIE 3ambIkaHHe MHOKECTBa. JIMHEHHbIE MHOT0OOpa3ust
MPOCTPAHCTBA IUIOTHBIC B HOPMHPOBAHHOM MPOCTPAHCTBE.

banaxoBo npoctpanctso. [lononHenue
HOPMHUPOBAHHOIO IpocTpaHcTBa. [IpocTpancTBO
Jleb6era. Uzomopdusm, n3oMeTpus 1 BIOKEHUE
HOPMHUPOBaHHBIX MpocTpaHcTB. [IpocTpancTBa
CoboneBa u mpocTeiiiast TeopemMa BIOKEHHUS.
HepasenctBo @puapuxca

Crnekrtpanbhble 3afaun  [['unb0epToBel pocTpaHcTBa. Paasl Oypre.
IlosiHBIE OPTOTOHAIBHBIE CHCTEMBI.
OpToroHabHBIC PA3I0KEHUS B THIILOEPTOBOM
npocrpancTse. Popmyisl OCTpOrpaackoro u
I'puna. CnexTpaibHble 3a/1a4 YpaBHEHUS
Jlannaca

VYpasuenue nudpdysun | YpaBHenue nuddy3un, IpUHIKIT MaKCUMyMa.
IlepBas kpaeBast 3a1aua ypaBHEHUS
TEIUIONPOBOAHOCTH, €UHCTBEHHOCTh. MeTon
®ypse, cymecTBoBaHue pemieHus. Ctaduim3anus
pelIeHrs Py HeOrpaHMYEHHOM BpeMeHu. Bropas
KpaeBasl 3aJ]a4a ypaBHEHHUs TEIJIONPOBOAHOCTH,
cyliecTBoBaHue. Bropas kpaeBas 3amaua,
crabunm3zanusi. OOpaTHas 3a1a4a
TEIUIONPOBOAHOCTH, HEKOPPEKTHOCTh. OOpaTHas
3aJ1a4a TEIJIONPOBOAHOCTH, PETYIISIpU3ALIMS




l"apmonunueckue
byHKIIUN

dyHIaMEHTAIbHOE pellieHne ypaBHeHus Jlamaca,
cBolicTBa. MIHTErpasbHOE IIPEICTABICHUE
¢byukun. ['apmonnueckue QyHKIMU, CBOWCTBA.
Teopema o cpenneM. IlognpocrpancTso
rapMOHHYECKHUX (YHKIUI, TOJIHAsA CUCTeMa
noteHuuanos. [loanpocrpaHcTBO TapMOHUYECKUX
¢dbynkuwmii, niemma HoBukoBa. 3agavya PoOeHa,
QJITOPUTM, ITOJHOTA CUCTEMBI

7-il cemecTp

DNEeMEHTHI TEOPUH
MOTEHIIMAIA

[Torennmana ABOMHOIO CIIOS, PAaHUYHBIE
CBOMCTBA, MHTETPAJIbHBIN onepaTop. MeToabl
TEOpUU NOTEHIMaIa peleHus 1-oi u 2-oi
KpaeBbIx 3a1a4. [lonHoTa cuctemsl anbda u 6eTTa.
Meron 0a3uCHBIX TOTEHITMANIOB. BHYTpeHH s
3amaun upuxne u Buyrpensss 3anaun Helimana.
AnroputMmsl. burapmonnueckas 3agayda,
€JIMHCTBEHHOCTh, anroput™ MBI I

O0600111eHHOE pelIeHne

Jpyroe ompenenenue 0600MIEHHON TPOU3BOAHOM.
Teopema Pucca 06 o61iem Bujie TMHEHHBIX
¢byHKIMOHANOB. BioxkeHne ruiap0epToBBIX
npocrpancTs. Cinencrsue n3 reopeMsl Pucca.
CYHIGCTBOBaHI/Ie N CIUHCTBCHHOCTDb PCHICHUA
3agaun Jupuxiie ypasaenus Ilyaccona

Knaccudpukanus
YpaBHEHUN BTOPOTO
opsiaAKa

VYpaBHeHus xapakrepuctuk. Knaccuduxanus
ypaBHEHUH BTOpOro nopsaka. Ilpusenenue
KaHOHHMYecKoMy BUaY. COOTHOILLIEHUS Ha
xapakTepucTukax. CeTka XapaKTepUCTHK, METOA
XapaKTUPUCTHUK

YpaBHeHui
rUNepOOINYECKOro TUIa

BrIBoJ ypaBHEHUI 3BYKOBBIX KOJIEOAHUMA.
OcHoBHbIE 337]aui. Y paBHEHUS 3BYKOBbIX
KosiebaHui, OCHOBHBIE 3a7auu. KpaeBble 3a1aun

4 Ha IpuMepe ypaBHeHUsI MeMOpaHbl. Meton @ypre
JUTS TIEPBOM KpaeBoW 3aaaun. Bropas kpaeas
3aJla4ya 3ByKOBBIX KoJIeOaHUI MeMOpaHbl. 3aKOH
COXPAHEHHUs U TEOPEMA EAUHCTBEHHOCTH
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
3aHATHS] CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Ne HanmenoBaHue 1a00paToOpHBIX paboT TEKYIIETO
KOHTPOJISI
1 3 4
6-ii cemecTp
1 |Beruucnenune KpuBOJIMHEHHOTO HHTETpaja MepBOro U BTOPOTO poja JIP
2 |BpruncneHre KpUBOJMHEHHBIX MHTETPAJIOB CHEIMATIBHOTO BHUIIA JIP
3 |Berancnenue qBOMHOTO MHTErpaja 1o 3aAaHHOW 00J1acTh JIP
4 |MaTerpanbHOE NMpecTaBlIeHNe 3aJaHHON QYHKITH JIP
5 |OproronanbHble BUcTeMbl. Paznoxkenue B psy @ypbe 3aganHol QyHKIMK JIP
6 |[IpencraBneHue pemnieHne ypaBHEHUS TEIIONPOBOIHOCTH JIP




7 |AnropuTM perieHus oOpaTHOM 3a7a4M TETIONMPOBOAHOCTH JIP
8 |Perynspusanus penieHust 00paTHOW 3a/1a4uM TEIUIONPOBOAHOCTH JIP
9 |3amaya PoOena JIP
/-1l cemecTp

10 [BayTtpennss kpaeBas 3ana4a Jupuxie mis ypaBHeHus Jlamaca JIP
11 |Buemnsis kpaeBas 3aaya Jupuxie nis ypaHeHus Jlamnaca JIP
12 |Buytpennsis kpaeBas 3a1a4a Heiimana ns ypasaenus Jlarmiaca JIP
13 |Buemnsis kpaeBas 3a1aua Helimana s ypaBHeHwus Jlamiaca JIP
14 |Buytpennss kpaeBas 3aaada Jupuxie aius ypaBHeHus Ilyaccona JIP
15 |burapmonuyeckas 3ajada JIP
16 |3amaua coOCTBEHHOTO BUXPS 3aJaHHOU 00JacTH JIP
17 |llpuBenenue ypaBHEHHs] K KAHOHUYECKOMY BUY

3amuTa naboparopuoit pabotsl (JIP), Bemmonnenue kypcoBoro npoekra (KIT), kypcosoii
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHus AJIi CaMOCTOATEeIbHOH padoThl
00y4yaroIuXcs Mo JUCHUILIMHE (MOYJII0)

[Tepeuens yueOHO-METOANUECKOTO 00ECTIEUEHUS TUCITUTLINHBI
Ne Bun CPC T10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI

1 2 3

1 |IIpopabotka yuebHoro |JlutepaTypa U3 OCHOBHOTO M JIOTIOJIHUTEIBHOTO CIIUCKOB
(TeopeTnyeckoro)
MaTepuaia

2 |[ToaroroBka k Tekymiemy|OOpa3ipl mporpaMMm TIO TeMaM JabOpaTOPHBIX 3aHATHH B
KOHTPOJIIO JIEKTPOHHOM BHJIE

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYarOImIUXCS U3
YHUCIIa MHBAJIUIOB M JIUI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 310poBbsi (OB3) npenocTasistores
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

Jlexuu, m1abopaTopHbIe 3aHATUS, KOHTPOJIbHBIE PA0OTHI, 3a4€T U IK3AMEH.

Paz0op mpakTHueckux 3ajad ¥ MPUMEPOB, MOJCIUPOBAHHE CUTYallMi, MPUBOIAIIMX K
TEM WIA HWHBIM OHIMOKaM B TpOrpaMMe, BhIPAOOTKAa HABBIKOB BBISBICHUS W HCIPABICHHS
oMOOK B Tpoliecce HaMmuCaHus mporpaMMel. [locTpoeHne TeCTOBBIX IPUMEPOB ISl BBISIBICHUS
omMOOK B MporpaMMe U cpaBHEHUsI 3PHEKTHBHOCTH Pa3IMUYHBIX aJITOPUTMOB.

Jnst nun ¢ OrpaHU4EeHHBIMA BO3MOXKHOCTSIMU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAIIM C UCIIOJIb30BAaHHEM DJICKTPOHHOH IOYTHI.



4. OueHo4YHbIE CPeCTBA AJISA TEKYHIEr0o KOHTPOJISl YCIIeBAEMOCTH U NMPOMEKYTOYHOM
arTecTalMu.
4.1 ®oHA OLIEeHOYHBIX CPEACTB /s NPOBe/IeH!s TEKYIIero KOHTPOJIs.

4.1.1 llpumepHBbIii NepedeHb TeM I ped)epaToB U YCTHBIX ONIPOCOB

1. Maiite ompeneneHue KBAa3WIMHEHHOTO YpaBHEHUsI TMEPBOrO TMOpsIKa, €ro
peienus?

2. Kakoe reoMeTpuuecKoe TOJIKOBAHHWE MOKHO JaTh KBA3WJIMHEHHOMY ypaBHEHHIO
MIEPBOTO MOPAJIKA, €r0 PEUICHHUIO, XapaKTepUCTUKaM?

3. Cdopmynupyiite 3amady Komu s KBa3WJIMHEHHOTO YpaBHEHHUS II€PBOTO
MOPAJIKA U alTe €l FeOMETPUUECKYIO0 HHTEPIIPETALIHIO.

4. Yewm ompenensercs TUI YpaBHEHHsI BTOPOTO MOpsaKa’?

5. C nomomipio, Kakux NpeoOpa3oBaHUN MOXKHO YpaBHEHHE BTOPOTO MOpsIKa
MIPUBECTH K KAHOHUYECKOMY BUIY?

6. Haittm oOmacti TUNEPOOTUYHOCTH, DJIUIUNTHYHOCTH U MapabOJIMYHOCTH
YpaBHEHUS U PUBECTHU €r0 K KAHOHMYECKOMY BH]Iy B 00JIACTH TUIIEPOOTHMYHOCTH.

7. Cdopmynupyere Teopemy Komu-KoBaneBckoii.

Jaiite onpenenenrne KOPPEKTHO MOCTABICHHON 3a/1a4i MaTeMaTU4YecKoi (pU3uKu.

9. KakoBbl XapakTepHble OCOOEHHOCTH 3a/lay, MPHUBOIAIIMXCA K YpaBHEHUSIM
runepooIn4ecKoro Tuna?

10. B gem 3akmrouaercs ¢puznueckas uaTeprperamnus Gopmynsl Jlanambepa?

11. Yro Takoe npsimast 1 oOpaTHast BOJIHA?

12. Yto Takoe 001acTh 3aBUCUMOCTH PEIICHUS?

13. Yem oObsicHSIETCS TOT (haKT, 9TO MPUHIHI [ TOiireHCa HE IMEeT MeCTa B TUIOCKOM
ciyvae?

14. Tlonp3ysick METOZIOM CITycKa, moy4uuTe u3 Gopmyinsl [lyaccona pemrenus 3anauu
0 KoJie0aHnN OECKOHEYHOU CTPYHBI.

15. Yto Takoe 3amna3abpIBaroIii OTEHIIHAT?

16. B xakoM ciiy4ae MOXET CYIIECTBOBATh CTAIMOHAPHOE pPEIIeHUE HEOJHOPOTHOTO
ypaBHEHUS ¢ HEOAHOPOIHBIMU IPAHUYHBIMU YCIIOBUSIMHU?

17. Kakast 3a1aya Ha3bIBae€TCS XapaKTePUCTHUECKOM?

o

4.1.2 O0pa3ubl HHANBUAYAJIbHBIX 3a1aHUN

Homep Bapuanta K 3amaHus ompemensercss HOMEPOM CTYICHTA IO CIHCKY TPYIIIBL
KaxoMy BapraHTy COOTBETCTBYET KPUBOJIMHEHHBIH TpeyroibHUK Q, ¢ rpanumeit S=S, (cm.

[5], c. 5).

Bamanue Ne 1 (k). BerumciuTh aHaJIMTHYECKH M Ha KOMIbloTepe (B CHCTEMe
CUMBOIIbHOH anreOpbl) IBOWHON U KPUBOJIMHEHHBIE HHTETPANIBI TIEPBOTO M BTOPOTO POJa

Jo =ﬂdxdy, J1:I2ds, J, :jydx,
Q S S

[0 YKa3aHHbIM KOHTypaM S =S, C IOJOXHUTEIbHBIM HalpaBlIeHUEM O00XOJa, 3alucaB Ui
KaXI0M 4YacTH KOHTypa S, IapaMeTpU4YecKOoe IPEACTaBICHUE M  COOTBETCTBYIOILUE

oTpeieIeHHbIe MHTETPalbl, YUUTHIBAs HallpaBlieHUe 00X0/1a.

3amanue Ne 2 (K ). BerauciuTh 3HaUeHMs KPUBOJIIMHEHHOIO MHTETPaa



o (X, ym):i j%ln((x_xm)z + (y_ ym)z)ds,

S

rae S=S, — yKa3aHHBIM AU KaXJOro BapuaHTa KOHTYp, TOYKH (Xm, ym), m=12,3 -
COOTBETCTBEHHO BHEINIHSS, TPAaHWYHAS W BHYTPEHHSS TOYKU (BBIOpATh CaMOCTOATENBHO),

n=rn (X, y)— BHEIIHSSA ¢IMHUYHAS HOPMaJIh K S .

Bamanume Ne 3. 1) JlokaszaTh, 49TO (YHKIHS In((x_xm)z+(y_ym)z) SIBJISICTCS

rapMOHHUYECKOM mpH (X, y);t(xm, y™ ), a hyHKIHs

B(r,t)= jln((x— ry + (y—t)z)ds

rapmonmdeckas B Q u B oomactu Q' =R*\Q.

2) JokazaTh aCHMOTOTHYECKOE PAaBEHCTBO

,B(r,t)zln((r)2 + (t)z)j ds+o(1),  r?+t> —>oo.

Baganne Ne 4 (k). Ilocrpouts aHamuTHYecKoe pemieHne wMeroaom Dypse mpu
@, =@, =0 u f(X)=0 u npencraButs Gpopmyis! kodddunuenros Pypse 3anaun

Ut:UXX(X,t)-i-f(X), XE(O,].), tE(O,T),
u |x:0 =% (t) U |X:l = ¢1(t) )

ul =HX).

Oyukiust Y =H(X), onpenmenmsiercst s BapuaHta K KPUBOJMHEHWHBIMH — CTOPOHAMH

TpeyroiapHuka Q, .

3aganmne Ne 5 (k). [loctpouts aHanuTnueckoe penieHue Merogom Oypoe npu ¢, =@, =0

u f(X)=0 unpeacraButs popmynsl koddpduirenToB Oypre 3anaun

u, =u,(xt)+f(x), xe(0,1), te(0,T),

au

on =,(X)

x=0

=@, (x),

x=1

ou
on
MM:Huy

Zananme Ne 6 (k). s pemrenuii 3amau 4 u S, Berauciauth N nepBbix koddduimeHToB
dypre  h HavampHOW — QyHkmmu  yY=H(X), mnocrpoutrh  rpadpuku  QyHKIHUI

n

uM(0.3,t), uM(0.51), 0<t<T (N =5, 10, 20, cpaBHHTH MX Ha OJHOM TpaduKe), IONYIUTH
rpaduku dysknmii Yy =H(X), y=u"(x,0) u oneHky Hu N(x,0)—H (X)H ©0.1)"



3aganme Ne 7 (k). Pemruthr 3amaum 4 u 5 A0 HEOXHOPOJAHOTO yYpaBHEHHUS
teruonpopognoctu nipu  f(X) =0.5qsinqzx, rae =2 ans HEYETHHIX HOMEpPOB U (=4 IS

4eTHBIX HOMepoB K ; moctpouts rpadmkm ¢ymxmuii u™ (0.3, 1), u™ (0.5 1), t>0; momyunts
dopmymst s C, ().

3aganne Ne 8 (k). OGparnas TemnonpoBoaHocTh. HaiiTh HadanbHOE paclpeiecHHe

V(X,t)|t=O =G(X). Temmeparypbl B CTEpXKHE, €CJIM B MOMEHT BpemeHu 1>0 3amaHo (GUHAIBHOE

pactipenenenue ¢ (X) — ykasanHas Boie GyHkius, V(X,t) — pemieHue 3amauu:

v, (x,t) = Av(x,t)|xeQ , V(xt)

0 =0 VX_ =g(x),
PaccMoTtpeTs MeTO/ mpocTeieil peryisipusaiu, ¢ — Mallblil OJO0XKUTENbHBIN apameTp:
vV, (X, t) = Av(x,t)|xeQ : v(x,t)|6Q =0, SV(x,0)|+Vv(x,T)=g(x)

Jnst nannoro T (7 = 0.1, 0.2) u BeIOpaHHOTO O BBIUUCIHTH Cy (f) , MOXYYUTH pemieHue
00paTHOM 3amauM B Bujae KOHeuHoW cymmbl Dyppe V" (X,1), ompenenurts NpUOIMKEHHO
UCKOMYIO HadanbHy (yHkimoo V (X,0), i Hee NoIyduTh pelieHne mpsMoi 3amaun U(X,t) ¢

HAYaJIbHBIM YCIIOBUEM u L =V (x,0), BBIUMCIIHUTD buHaNTBHYIO MOTPEIIHOCTh

||u (x,T)-H (X)|| (01 TIpY pasHbix o u N.

3ananmne Ne 9 (k). [ToTeHman npocToro ciost

R(x) = [, ¢"(E(x—y)ds,,
NPUHUMAIOIINH TOCTOSIHHBIC 3HAYCHUS HA TPaHHIIC
R(x)|; = R; = const,

HasblBaeTcsl NoTeHuuanoM PoGena, a ¢* m R; — IUIOTHOCTBIO M KOHCTaHTOH PobGena
COOTBETCTBEHHO. Jlis 3aJaHHOM KpHBOH S HalTH IJIOTHOCTH ¢° M KOHCTaHTy R. PoOeHa.
Hcnonb3ys MeTo]] 0a3UCHBIX TOTEHIIUAJIOB.

Bapanne Ne 10 (k). st kpaesoit 3aqaun Heitmana aist ypasaenust [Tyaccona
AV(x, Y), = f(xy),, (xy)eD,

M o
on|

B obmactu D = (0, 7)x (0, 7) Beramcnuts Ko3hGUIUEHTH V,, pa3ioxeHus pemieHus V(X,Y) 1o

OPTOHOPMHUPOBAHHOU cHcTeMe @, (X,Y) U MOMyYnTh aHATMTHYECKOE PElIeHHE (B BUAC PsAa),

rae f(x,y)=H(x)cos(2y) mns HeuetHbix BapuaHtoB K u f(X,y)=SinXxH(y) mis deTHbIX
BapuanToB K; ¢pynkiust H(X) ans BapuanTa K onpenensiercst croponamu S2, S3 KpHBOJIMHEHHOTO
Tpeyrombuuka Q, . IlpenctaButh rpaduk mosepxHoctH V' (X,Y); rpaduku AV"(X,y) u



BBIUUCIUTh  morpemHocts  &(N) = (ﬂ (AvM (x, y)— f (X, y))zdxdy)}/2 ;  mms n k=01, ..7
D

npeacTaBuTh Tadiauny ko3dduuuenros V,, . McnonszoBars Meto Dypbe (METOA pa3iokKeHUs

1m0 CcoOCTBEHHBIM (YHKIMsIM oreparopa Jlammaca o00pa3yrOIIUMH TOJHYKO CHCTEMY B
noanpoctpanctse LS (D), oproronansiom enunmte, L, (D) ={}®LS(D)):

2 2
Pro(6Y) =[S cosnX, @y (x,¥) == cosky,
T VA
2

@, (X, y)=—cosnxcosky, n,k=12,..
T

Bamanue Ne 11 (k). Pemmurh 4nciieHHO BHYTPEHHIO 3aaady Jlupuxie s ypaBHEHHUS
Jlariaca

Au(x,y), =0, (x ¥)€Q,

uly =9(x,y),

HCIONB3ysl  cucTeMy GyHKImE o,

m=1..,N; roe Q=Q,, 0Q,=S=S1US2US3,
g(x,y)=M 1pu (X,y) €S . IpencraButs nuHuE ypoBHA (yHKImH U" (X,Y); BBUHCIHTH

TIOTPEITHOCTD §(N):Hg —UNHS mis pasubix N. BelYUMCIATL MHTETpad M0 S OT HOPMAJILHOM
npomsBoanoit U™ (X, Y).

Bapanne Ne 12 (k). PemmTh 4YHCICHHO KpaeByl 3a1ady Isl OMTapMOHHYECKOTO
ypaBHEHUS

A w(X, y)\Q =0, (x,¥)eQ,

oW
\N|5 = a.(X, y)! % :b(X, y) ’

S

-1 (x,y)es,, 0,(x,y)eS,,
rae a(X,y)=<0,(x,y)eS,, ub(x,y)=41(x,y)€S,,
1(x,y)eS,, 0, (x,y) €S,

[MpencTaButTh: GOPMYIUPOBKY 3a1auu, peAcTaBieHue pemeHus W(X, Y), rpaduk JIHHUNA YPOBHSI

¢ynkuuun W(X,Y), MOTpemnHoCTh 5(N):Hg—WN

. TaOJMUIy BBIYMCICHHBIX KO3(duimeHToB

(busnueckas uHTepnperanus: ecnu W(X,y) — GyHKINM TOKa, TO BEPUIMHBI TPEYrOJIbHUKA — 3TO
TOYEYHBIE UICTOYHUKHU U CTOKN).

3amanue Ne 13 (k). PemmTh 4HCIEHHO KpaeBylo 3afady s OMrapMOHHYECKOIO
ypaBHenus npu yeaosuu a(X,y) =0, b(X,y)=¢ (X,Y), tie ¢ (X,y)—IIOTHOCTb TIOTEHIHMANA

PoGena s S . Pemenne W(X, Y) — coOCTBEHHBIH (PEry/IspHBIi) BUXPh 001aCTH.

3amanue Ne 14 (k). Ins nomepos k=1, 2, ..., 12 pemuts 3agauy



utt:uxx(xit)_'_f(x); XE(O,]Z'), te(O’T),
u|x:0 - ¢O(t) ! UlX:ﬂ =¢1(t)!

ul_ =u’(0), ou =u'(x),
t=0 ant:()

@, (t) =, (t) =0, pasnoxenuem QyHKIMI MO cuHycam KpaTHbiXx ayr (mpu stom a,(t)=0).
s womepoB k=1,2,..,6 B3are u’(X)=H(x), xe(0,1), u’(x)=0, xe(@,x); u*(x)=0.
Jns womepos k=7,...,12 — u®(x) =0, u'(x) =H(x), x€(0,2), u*(x)=0, xe (L, 7). Oyukuus
H (X) x€(0,1), onpenensiercs KpUBOJIMHEHHBIMU CTOPOHAMH TpeyroibHMKa Q, . 3amucath B
AHAJMTUYECKOM BHJIE perreHue 3a1aun MetogaoM Pypee mpu f (X) =0; BeimucaTs GopMysibl 1ist
K03 PHUIHEHTOB b,(t): b’(t)=—nb, (t), b/ (0)=u’, b/ (0)=u:. Bri6pats N ISt

N |2
OpUOIMKEHHOTO  PELICHHUS u™(x,t) = an (t),/—sinnx, moctpouth rpaduku GyHKIKI
1 T

2 2
u(x;, t), t>0, nns nexkoTophIx X;, rpaduxu (yHKIMH H(UX(X’t)) H(O’ﬂ), H(Ut(x't)) H(o,n)H ux

cymmel. Crenarh «aHumanuioy» rpaduko U(X, ph), xe(0,7), p=1, 2, ..., Ipu HEKOTOPOM
majiom h.

Baganue Ne 15 (k). Pemuts 9Ty 3a1a4y U1t HEOAHOPOIHOTO YPABHEHHUS

u, =u,,(x,t)+ f(x), xe(,7z), te(0,T),

npu f(X)=0.5qsinqzx, rae =2 a1 HEYETHBHIX HOMEPOB U (=4 Il YETHBIX HOMEPOB K ;
noctpouth rpaduku  ¢yuknuid  U(0.3,t), u(0.5), t>0. 3ameuyanue. 3aMEHON HCKOMOW
GYHKIIMH MOXHO TIEPEHTH K 3a7a4e ¢ OJHOPOIHBIM YPaBHECHHEM.

I[J'ISI IMOJIYUYCHUA 3a4éTa CTYACHT MOOJDKCH BBIIIOJIHUTE W CAATh HPCHIOJaBaTCIIIO
MOJIYYCHHBIC MTPAKTUYICCKHUEC CEMCCTPOBBIC 3a/IaHUA.

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB A/l MPOBeAeHUsI IPOMEKYTOUYHON aTTecCTAUM
4.2.1 IlpumepHBbIii IepedeHb BONPOCOB K IK3aMeHY

OcHOBHBIE PYHKIIMOHATIHHBIE TPOCTPAHCTBA.

3aMbIKaHHE MHOXECTBA.

JIuHeltHBIe MHOTOOOpa3Hsl TUNIOTHBIE B HOPMHPOBAHHOM IIPOCTPAHCTBE.
banaxoBo mpocTpaHCTBO.

[ToroTHEHE HOPMUPOBAHHOTO MTPOCTPAHCTBA.

ITpoctpanctso Jlebera.

W3omopdu3m, n30MeTpHst U BIOKEHHE HOPMHUPOBAHHBIX IPOCTPAHCTB.
IIpoctpanctea CobosieBa 1 mpocTeiiias TeopemMa BIOKESHHUS.
HepasencrBo @puapuxca.

10. I'ne6epTOBBI TPOCTPAHCTBA.

11. Psaner @ypoe.

12. TlonHbIe OPTOrOHAIBHBIE CUCTEMBI.

13. OpToroHanpHbIC Pa3I0KEHUS B THIILOEPTOBOM MPOCTPAHCTBE.

14. ®opmynsl Octporpaackoro u I'puna.

15. CnexrpanbHble 3a1aun ypaBHeHHs Jlamiaca

©CoNoR~wWNE



16. YpaBuenue nud¢y3un, NpUHIMI MaKCUMyMa.

17. IlepBas kpaeBas 3a/1a4a ypaBHEHHs TEILIONPOBOAHOCTH, €IUHCTBEHHOCTb.
18. Meton @ypre, CyleCTBOBAaHUE PEILICHHS.

19. Crabuin3zanus pemeHus pu HeOrpaHUYEHHOM BPEMEHH.

20. Bropas kpaeBas 3aja4a ypaBHEHHUs TEILIONPOBOIHOCTH, CYILIECTBOBAHHE.
21. Bropas kpaeBas 3a1a4a, CTaOUIN3aIIHs.

22. O0parHas 3a/1a4a TeTIONPOBOHOCTH, HEKOPPEKTHOCTD.

23. O0parHas 3a/1a4a TeIJIONPOBOAHOCTH, PErysipU3aLus.

24. T'apMoHHnYecKre (QyHKIIHH.

25. dynpamMeHTaIbHOE pelIeHUE ypaBHeHus Jlammaca, CBOMCTRa.

26. lHTerpanpHoe IpecTaBiIeHne GyHKINH.

27. 'apmoHnueckue pyHKIUU, CBOMCTBA.

28. Teopema o cpegHeM.

29. IToanpocTpaHCTBO TapMOHMYECKUX (DYHKIIMM, MOJTHAs cCUCTEMa MTOTEHIIUAJIOB.
30. [ToampocTpaHCTBO TapMOHUYECKHX (YHKITHH, TemMmma HoBrkoBa.

31.3anaua PobGeHa, anropuTm, MoJIHOTA CHCTEMBI.

32. [loTeHnmana TBOWHOTO CJIOS, TPAaHUYHBIE CBOWCTBA, MHTETPAILHBIN ONepaTop.
33. Merobl TeOpHH MOTEHIMANA pelieHus 1-0i u 2-0if KpaeBbIX 3a/1a4.

34. IToHOTA cHucTeMBI anbda u OeTTa.

35. Mero 0a3uCHBIX IOTEHI[AAJIOB.

36. Buyrpennsis 3agaun Jupuxie u Buyrpennss 3agaun Helimana. ANropuTMel.
37. burapmMonunueckas 3agada, € IMHCTBEHHOCTb, anroputM MBIT.

38. Onpenenenne 0000IIEHHON TIPOU3BOTHOM.

39. Teopema Pucca 06 o01iem Bue TUHEHHBIX (PYHKIIMOHAIOB.

40. Biio>xeHue riiibOepTOBBIX TPOCTPAHCTB.

41. CnenctBue u3 TeopeMsl Pucca.

42. CymecTBOBaHHE U €IMHCTBEHHOCTD penieHus 3aaaun Jupuxie ypasaenus [lyaccona
43. Knaccudukanus ypaBHEHHH BTOPOro MopsiaKa.

44. YpaBHEHUSI XapaKTEPUCTHK.

45. Knaccudukanus ypaBHEHHH BTOPOro MopsiaKa.

46. IlpuBeeHne K KAHOHUYIECKOMY BHILY.

47. CoOTHOUIEHUS Ha XapaKTepUCTHUKAX.

48. CeTka XapaKTEPUCTUK, METOJ XapaKTHPHCTUK

49. YpaBHeHUH TUIepOOINYECKOTO TUTIA.

50. BeiBoz1 ypaBHEHHI 3BYKOBBIX KosieOaHuid. OCHOBHBIE 3a/1a4H.

51. YpaBHeHUs 3BYKOBBIX KOJI€OaHHH, OCHOBHBIE 3a/1a4H.

52. KpaeBsbie 3a71aun Ha IpUMepe ypaBHEHUST MEMOPAHEI.

53. Meton @yprwe 115 nepBoi KpaeBoil 3a1auu.

54. Bropas kpaeBas 3aJjaua 3ByKOBbIX KOJeOaHUN MeMOpaHBI.

55. 3akoH coxpaHeHHs U TeopeMa eTUHCTBEHHOCTH

4.2.2 IlpumepHbIe OMIETHI K IK3aMeHY

BWJIET Ne 1
1. ITpoctpanctBa CoboneBa 1 MpoCTEHIIas TeOpeMa BIOKCHUS
2. Knaccudukanys ypaBHEHUH BTOPOTO MOPSIIKA

3aB. Kadeapoii MaTeMaTHIECKUX (M.H. IpoGoTeHko)
Y KOMIIBIOTEPHBIX METO/IOB

BWIET Ne 2



1. IlepBas kpaeBas 3aj1a4a ypaBHEHMsI TEMJIONPOBOJHOCTH, €IMHCTBEHHOCTD
2. CymiecTBOBaHUE M €IMHCTBEHHOCTD peieHus 3aaauu Jupuxie ypaaenus [lyaccona

3aB. kadenpoit MaTeMaTHIECKUX (M.JA. [IpoboTeHko)
¥ KOMIIBIOTEPHBIX METOJIOB

OK3aMeHBl OIICHUBAIOTCS II0 CHCTEME: HEYAOBJICTBOPUTECIBHO, YAOBJICTBOPUTCIBHO,
XOopomo, OTIIUYHO.

O1neHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEHIOUPAIOTCS C YUETOM X WHAMBUIYATbHBIX IICUXO()U3NYECKIX OCOOCHHOCTEH.

— NpU HEOOXOJAMMOCTH WHBAJHMJIAM M JIMIAM C OrPAHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0pOBbsI IIPEIOCTABIISIETCS TOTIOHUTEIBHOE BpeMsI JUIsi IOJTOTOBKH OTBETA HA IK3aMEHE;

— MU TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3YyIbTATOB O0yUCHHsI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBAETCS UCTIOIB30BAHNE TEXHUYECKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U WVHBAIWIOB TIPOIEypa OICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs [0 JUCIHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLNK:

JlJ1st TU1 ¢ HApYIICHUSIMH 3PCHHUS

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CHUILTHHBI (MOIYJIA).

5.1 OcHoBHas JiuTEpaTypa:

1. Bunagumupos B.C., XKapunos B.B. YpaBHenus matemaruueckoil pu3nKu.
[DnekTpoHHbIH pecypc] — OnektpoH. aad. M.: ®usmaraut, 2000. — 400 c. —
Pexum noctyna: https://e.lanbook.com/book/2363#book name

2. Tpenorun B.A. ®yHKITMOHATBHBIA aHAIN3. [ DJEKTPOHHBIA pecypc] — DIEKTPOH.
nad. M.: ®usmatiut, 2007. — 488 c. — Pexum noctymna:
https://e.lanbook.com/book/59471?category pk=911#book name

3. Ounetiauk O.A. Jleknun 00 ypaBHEHUSX ¢ YACTHBIMH IPOW3BOIHBIMHE. [ DJIEKTPOHHBIH
pecypc] — DnektpoH. aan. M.: Jlaboparopus 3Hanwmii, 2015. — 263 ¢. — Pexum
noctyna: https://e.lanbook.com/book/70703?category pk=906#book name

4. Bamapun A.A., Bmagumupos B.C., Kapumosa X.X., Muxaiinos B.I1., Cugopos
10.B., llIabynun M.1. COopHUK 33124 110 YpaBHEHUSIM MaTeMaTHYeCKON (PpU3HKH.
[OnexTpoHHBIN pecypc] — DnekTpoH. aaH. M.: @uszmatiut, 2003. — 288 ¢. —
Pexxum moctyna: https://e.lanbook.com/book/59314#book name



https://e.lanbook.com/book/2363#book_name
https://e.lanbook.com/book/59471?category_pk=911#book_name
https://e.lanbook.com/book/70703?category_pk=906#book_name
https://e.lanbook.com/book/59314#book_name

I[HH OCBOCHU JUCHUIIIIMHBI HHBAJIMAAMU U JIMITAMH C OTrPaHUYCHHBIMU BO3MOKHOCTAMUA
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHU/IC B 3J'ICKTpOHHO-6I/I6J'II/IOTCLIHBIX CHUCTEMaAX.

5.2 lonostHMTEILHASI JIATEPATYypa:

1. TlerpoBckuii N.I'. JIekiuu 00 ypaBHEHUSAX ¢ YACTHBIMHU POU3BOIHBIMH.
[DnexTpoHHbIN pecypc] — DnekTpoH. aad. M.: @usmatiaut, 2009. — 404 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/59551#book name

2. Coo6onesa E.C., ®ateeBa .M. 3agaun u ynpaxHeHHS 110 YpaBHEHUSIM
MaTeMaTHYECKON PU3UKH. [ DICKTPOHHBIN pecypc| — DICKTPOH. J1aH.
M.:®uzmatnur, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book name

3. Tpenorun B.A., Hegocexuna N.C. YpaBHeHHS B YaCTHBIX TPOU3BO/IHBIX.
[D5eKTpOoHHBIN pecypc] — DnekTpoH. gaH. M.: ®uszmarnut, 2013. — 228 ¢. —
Pexxum nocryna:
https://e.lanbook.com/book/59744?category pk=3145#book name

5.3. [lepuoauveckue M3IaHusA:

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOECHUS JUCIHUILIMHBI (MOYJIs1).

1. DnextponHo-OuOMMOTEUHAs cuctema M3natenbcrBa «Jlanby http://e.lanbook.com.

2. Cnucok nmuteparypsl no MathCAD. O6pa3oBarenbHblii MAaTEMaTHUECKUNA CaT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

3. OO6mepoccuiickuii MaTeMaTHYECKUN OpTall - www.mathnet.ru;

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOMIUXCS IO OCBOEHHMI0 THCHMILIMHBI
(Mmonyais).

[lo kypcy mnpenycMOTpEeHO MNpOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOH TEOpPETUYECKHM MaTepuai, pacCMaTpUBAKOTCSI OCHOBHBIE NPUEMBI PELICHUS 3a1ad U
pelaTCs MpUMeEpPbI MPAKTUYECKUX 3a/1a4.

Ha naGopaTOpHBIX 3aHATHSX CTYIEHTBHI, pelias CeMECTPOBBIC 3aJlaHHs, MPHUOOpeTaroT
MPAKTUYECKHE HaBbIKU MPUMEHEHUS] KOMIIBIOTEPHBIX ITAKETOB, HAIMCAHUS U OTJIAZKU IIPOrpamwm,
IPOTrpaMMHOM pean3aluy aIrTOPUTMOB KOMIIBIOTEPHON IpaKu.

BaxuelmmM 3TarmoM Kypca SBISIETCS caMOCTOsTeNbHas paboTa 1HO JAMCLUIUIMHE
«YpaBHEHUS B YACTHBIX IPOU3BOJHBIX», BO BPEMsS KOTOPOH CTYAEHTHI OCYILECTBISIOT
npopaboTKy HEOOXOJMMOTo Marepuaia, HWCHONb3ys JUTepaTypy U3 OCHOBHOTO U
JOTIOJTHUTEIBHOTO CIUCKOB, TOTOBATCS K TEKYyHIEeMYy KOHTpOJIIO, U3ydas HIpHUMEphl 3ajad,
pPAcCMOTPEHHBIX Ha JIEKIMAX U Ha MPAKTUYECKHX 3aHATHUAX, U 00paslbl IporpaMM MO TeMaM
71a00paTOPHBIX 3aHATUN (BBIIAIOTCS CTYAEHTAM B 3JIEKTPOHHOM BHJIE).

B ocBoeHun AMCIMIUIMHBI MHBATUIAMHU M JUIIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CIOCOOCTBYIONIUM WHIWBHIYyATH3alUA OOYICHHUSI M YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTelieM W OOYJaroIIUMCS WHBAIUIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37J0POBBSI.

8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJOTHI, UCIOJb3yeMbIX MPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE (MOTYJIIO).


https://e.lanbook.com/book/59551#book_name
https://e.lanbook.com/book/5295#book_name
https://e.lanbook.com/book/59744?category_pk=3145#book_name
http://e.lanbook.com/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp
http://www.mathnet.ru/

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

OcBoeHue Kypca «YpaBHEHMsI B YaCTHBIX IPOM3BOAHBIX» IPEAINOJIAraeT TEOPETUUECKOE

HU3Yy4YCHUC KOMITIBIOTCPHBIX TEXHOJIOTHI nu IIPOBCACHUC IMPAKTUYCCKUX 3aHATHH C
HCIIOJIb30BAHHUEM KOMIIBIOTEPA.

8.2 IlepeyeHp HeEOOXOAMMOTI0 NIPOrPAMMHOI0 O0ecIieYeHusl.
[Taker kommbroTepHOH (cMBOIBHOM) anreoper MATHCAD 14.
8.3 IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

Mypamkun B. I'. VHkeHepHble M HaydHbIE pacyeTsl B IIPOrPAMMHOM KOMILIEKCE
MathCAD: y4eGnoe mnocobue. — Camapa: CI'ACY, 2011. — 84 c. - 10OCTymHO:
www.biblioclub.ru — Yuausepcurerckas 6ubnmorexka ONLINE.

Cnucox nureparypel mo MathCAD. OO0pa3oBaTenbHbli MaTeMaTHYECKH CaiT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MaTepI/IaJIbHO-TeXHI/I‘leCKaﬂ 6338, Heo0XoauMan AJIdA OCYIECTBJICHUSA

00pa30BaTe/ILHOIO NMPOLECCa MO JUCHHUILINHE (MOLYJIIO)

No B pabor MarepuaabHO-TEXHHYECKOE 00eCTIeYeHNE TUCIUIIITHHEI
(MOmyJIsl) M OCHAIIEHHOCTD

1. JlekunonHsble 3aHATHs | JIeKIMOHHAs ayAUTOPUS

2. JlabopaTopHbIe JlabopaTopus, yKOMIUIEKTOBaHHAs: KOMITbIOTEPAMHU IS
3aHATHA paboThI CTYJICHTOB U KOMIIBIOTEPOM JIJIsl IPEIoiaBaTes,

MOJIKJIFOYEHHBIM K HHTEPAKTUBHOM JIOCKE.

3. Texyuuii KOHTPOIIb, JlaGoparopusi, yKOMIIJIEKTOBaHHAs! KOMITbIOTEpaMH JIJIst
MIPOMEXKYTOUHAS paboTHI CTYJICHTOB U KOMIIBIOTEPOM JIJISl TIPETIO1aBaTeNs,
aTTecTanus MOJIKJIFOYEHHBIM K HHTEPAaKTUBHOM JIOCKe.

4. CamocrosTenbHas JlabopaTopus, yKOMIUIEKTOBaHHAsl KOMITbIOTEPAMHM ISt
paboTa paboThI CTYJICHTOB



http://www.biblioclub.ru/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

PEIIEH3US

Ha pabouyio mporpaMMmy y4eOHOM AUCIUILIHHEL

b1.B.03
YPABHEHUS C YACTHBIMMU ITPOU3BOIHBIMHA

Hanpasnenust mogrorosku: 01.03.01 Maremartuka

PaGouas mporpamMmma 1O [JUCHUIUIMHE «YDaBHEHHMs B  YaCTHBIX
IPOM3BOJHBIX»  COCTaBJIeHa KaHAUAATOM  (DHU3MKO-MATEMAaTHYECKUX  HaAyk,
IOIEHTOM Kadelpsl MaTeMaTHYeCKMX X KOMIIBIOTEPHBIX METOJOB (aKylbTeTa
MaTeMATHMKd K  KOMIBIOTepHBIX Hayk KyOaHCKOro rocyaapCTBEHHOIO
yHuBepcurera Mapkosckum A. H.

ITporpammMa cocTaBiieHa B cooTBeTcTBHM ¢ TpeboBanuamu P®I'OC BO ot
07.08.2014 (1p. Muno6puayku PO Ne 949) ¢ ygerom pexomengamuii u IIpOOII
BO mno nanpasienuio MATEMATUKA (xBanuduxanus (CTeleHs) «6axamaBpy)
110 0o0IeMy IPO(UITIO TOATOTOBKH.

[Tporpamma omoOpeHa Ha 3acefaHuM Kaenpbl MaTeMAaTHYECKUX U
KOMIIBIOTEPHEIX METOJOB M Ha 3acefaHMd y4eOHO-METOAMYECKOro COBeTa
GakynpTeTa MaTeMaTUKH ¥ KOMIIBIOTEPHBIX HAyK.

NucnuniuHa «YpaBHEHHS B YaCTHBIX IIPOU3BOJHEIX» OTHOCUTCS K 6a30BOM
yactu (B) npodeccuonansroro ki (b1).

Jucnuruivaa "YpaBHeHHs B YACTHBIX IIPOM3BOAHBIX'  IIOCBSIIEHA
AHAJIUTUYECKMM H BBIYMCIUTENIBFHBIM METONaM pPEIIECHUN ypaBHEHHMH B YaCTHBIX
npou3BoaHEIX. JlaeTcs KiaccupUKanMsd IO TUIIAM YPaBHEHMH B YaCTHBIX
IPOU3BOAHEIX: I1aPaOONUYECKUH THI, THUNEPOOIMYECKHH THIl U SJUTAITHISCKUN
tun. PaccmarpuBaercst Meton Dypbe pa3lIoXeHHs peLIeHHH [0 COOCTBEHHBIM
GYHKIMSIM pEIIeHUH CIIeKTpalbHBIX 3a1ad Ui ypaBHeHust Jlarraca.

B paGoueit mporpamme 1oJo0paH IepedeHb OCHOBHOM M JOIOIHUTENBHON
JUTEpPaTypEl, PecypcoB  HHGPOPMALMOHHO-TENEKOMMYHHMKAMOHHON  CeTH,
HE0OXOOUMBIX IJI OCBOEHHS JUCIUILIHHEL, YIeOHO-METONUUECKOro 00ecIeYeH s
JUIS CAMOCTOSITEIEHOM paboThl 00yJaroIMXCsl.

Cuwraro, 4to paboyasi mporpaMma 10 JUCLHUIUIMHE «YPaBHEHUS B YaCTHBIX
IPOM3BOHEIX» MOXET OBITH PEeKOMEHIOBaHAa MJs IIOArOTOBKHM OaxajaBpOB IO
panpasienuto noxrorosku: 02.03.01 Marematvka ¥ KOMITBIOTEPHBIC HAayKH,
npoduis: Anrebpa, TEOpHs YUCEN ¥ IUCKPETHBIN aHAIU3.

Kanmupar ¢pus.-Mat. HayK,
IOIEHT Kadeqphl TEOPETUIECKON PU3NKU
1 KOMIIBIOTepHBIX TexHonorui Kyol'y
IO.I". Hukutun



PENEH3UA

Ha pabouyio nporpamMmy y4eOHOM JUCIIUTIIHE]

b51.B.03
YPABHEHUMSA C YACTHBIMMU ITPON3BOIHBIMMA

Hanpasnenus noarorosku: 01.03.01 MaremaTtuka

Pabouas 1mporpaMmMa 1O JUCIMIUIMHE «YpaBHEHHS B  YacCTHBIX
IPOM3BOAHBIX» COCTaBI€HAa KaHOUAATOM  (U3MKO-MaTeMaTHdecKuX  Hayk,
IOLEHTOM Kadeapsl MaTeMaTH4eCKHMX U KOMITBIOTEPHBIX METOIOB (aKyibTeTa
MaTeMaTUKH M  KOMIBIOTEpHBIX Hayk KyO0aHCKOro rocyJapCTBEHHOIO
yHuBepcuTeTa Mapkosckum A. H.

[Iporpamma cocraBieHa B cooTBeTcTBUM C¢ TpeboBanusimu ®I'OC BO ot
07.08.2014 (mip. MunoOpHayku P® Ne 949) ¢ yuerom pexomenmaimii u [IpOOII
BO o manpaenermo MATEMATHKA (xBanmuduxanus (cTeneHs) «OakanaBpy)
110 00IIIeMy IPO(UIIO ITOATOTOBKHY.

[Iporpamma omoOpeHa Ha 3acelaHUd Kadenpbl MaTeMaTHYEeCKUX U
KOMIIBIOTEPHBEIX METOJOB M Ha 3acelfaHuM y4eOHO-METOJHWYECKOro COBETa
¢baxynpTeTa MaTeMAaTHKU ¥ KOMIIBIOTEPHBIX HayK.

JlucnuruinHa «YpaBHEHHS B YACTHBIX IIPOU3BOIHBIX» OTHOCHUTCS K 0a30BOM
gactu (b) npodeccronansroro muxi (b1).

JuctumuirHa "YpaBHEHHS B YaCTHBIX MPOU3BOAHEIX" ITOCBSIIIEHA OCHOBHBIM
ypaBHEHUSM B YaCTHBIX IIPOM3BOJHBIX B OCHOBHOM BTOPOrO IIOpsJKa.
PaccmatpuBaroTcs mapabonudeckue, THIEpOOIMUEcKHe M JJUIMINTHYECKHE
ypaBHeHus. CrHexkTpalbHble 3amadyd ypaBHeHMs Jlammaca, TIapMOHHUYECKHE
GyHKIMM U UX cBoicTBa. MeTos 6a3UCHBIX MOTEHIMAIOB U aJlTOPUTMbI PEILIEHUS
OCHOBHBIX KJIACCHYECKUX 33724 MAaTeMaTUIeCKON HU3UKH.

Ha ocHOBe M3y4eHHUsI OCHOBHOM M JOTIOJIHUTEIHHON JTUTepaTypsl OaKanaBpsl
U3y4aroT MUCLUIUINHY Ha 1aOOpaTOPHBIX 3aHATHAX; LeJb STUX 3aHATUN COCTOMUT B
yrIyOJeHHOM H3y4YeHHM Hamboyiee 3HAYMMBIX Pa3/elloB Kypca M NPHOOpEeTeHUH
MIPaKTUYECKUX HABBIKOB pelleHue 3anad. JlabopaTopHble 3aHATUSA ITO3BOJISIOT
3aKpENUTh IMOJyYeHHbIE [IPU YTeHUU Y4eOHOU U HaydYHOM JTUTepaTyphl 3HAHHU.

Cuuraro, yTo pabodas mporpaMma I0 JUCLUIIINHE «YPaBHEHMS B YaCTHBIX
IIPOM3BOIHBIXY» MOXET OBITH PEKOMEHOBaHA JUIsl IIOJrOTOBKM OakanaBpoB IIO
HanpapieHuto nonaroroBku: 02.03.01 Marematuka XU KOMIIBIOTEPHBIE HAyKH,
npoduib: Anredpa, TEOpUs YUCET U JUCKPETHBIN aHalu3.

Kommepueckuit nupexropa OO0 "Pocl asBuio,

N

Casenko U.B.



